Objectives: This study aimed at investigating cross-sectional relationships between psychosocial characteristics of work and presenteeism in a sample of Belgian middle-aged workers. Material and Methods: Data were collected from 1372 male and 1611 female workers in the Belstress III study. Psychosocial characteristics assessed by the use of self-administered questionnaires were: job demands, job control, social support, efforts, rewards, bullying, home-towork conflict and workto-home conflict. Presenteeism was measured using a single item question, and it was defined as going to work despite illness at least 2 times in the preceding year. Logistic regression models were used to investigate the relationship between psychosocial characteristics and presenteeism, while adjusting for several socio-demographic, health-related variables and neuroticism. An additional analysis in a subgroup of workers with good self-rated health and low neuroticism was conducted. Results: The prevalence of... This study aimed at investigating cross-sectional relationships between psychosocial characteristics of work and presenteeism in a sample of Belgian middle-aged workers. Material and Methods: Data were collected from 1372 male and 1611 female workers in the Belstress III study. Psychosocial characteristics assessed by the use of self-administered questionnaires were: job demands, job control, social support, efforts, rewards, bullying, home-to-work conflict and workto-home conflict. Presenteeism was measured using a single item question, and it was defined as going to work despite illness at least 2 times in the preceding year. Logistic regression models were used to investigate the relationship between psychosocial characteristics and presenteeism, while adjusting for several socio-demographic, health-related variables and neuroticism. An additional analysis in a subgroup of workers with good self-rated health and low neuroticism was conducted. Results: The prevalence of presenteeism was 50.6%. Overall results, adjusted for major confounders, revealed that high job demands, high efforts, low support and low rewards were associated with presenteeism. Furthermore, a significant association could be observed for both bullying and work-to-home conflict in relation to presenteeism. The subgroup analysis on a selection of workers with good self-rated health and low neuroticism generally confirmed these results. Conclusions: Both job content related factors as well as work contextual psychosocial factors were significantly related to presenteeism. These results suggest that presenteeism is not purely driven by the health status of a worker, but that psychosocial work characteristics also play a role.
INTRODUCTION
Presenteeism is employees' behavior that during the last decades has received an increasing interest from several investigators in the field of workplace health, stress and productivity. Following the European behavioral approach, presenteeism refers to a phenomenon when a worker turns up at work despite feeling so ill that he or she judges that sick leave would have been appropriate [1] . Another approach, followed by researchers mainly from the US, generally focuses on the productivity loss as a consequence of this specific behavior [2] . Prevalence figures of presenteeism are not consistent and vary between studies, ranging 27-88%, is considered a risk factor for presenteeism, since control may reflect the possibility to adjust the work to the reduced capacities of a sick worker [24] . However, Aronsson and Gustafsson have observed that low control over work pace was also associated with presenteeism [5] . In previous research work contextual factors with regard to presenteeism have been addressed to a lesser extent. Supervisor support is a contextual factor that has been examined in earlier studies, but the precise nature of its relationship with presenteeism remains unclear. Both high and lack of social support have been proposed as risk factors for presenteeism [25] . To the best of our knowledge, the association between presenteeism and bullying, which can be seen as a more extreme negative psychosocial contextual work situation, has not been thoroughly investigated yet. Former research has revealed that bullying was a risk factor for sickness absence [26] [27] [28] , and bullying was also demonstrated as a risk for several health problems [29] [30] [31] . In contrast, results about the relationship between this psychosocial factor and presenteeism are restricted to a short report from the 5th European Survey on Working Conditions, which has revealed a positive association between bullying and presenteeism [32] . Another emerging psychosocial factor, which has not yet been intensively studied in relation with presenteeism, is work-family conflict. Theoretically, 2 directions in workfamily conflict are recognized: work-to-home conflict or the extent to which work demands negatively affect the family role and home-to-work conflict or the extent to which family responsibilities are hampering the work role. Although earlier studies have demonstrated that both work-to-home and home-to-work conflicts caused distress and, therefore, were related to health problems, the relationship with attendance behavior is less investigated. Home-to-work conflict has been revealed as a risk factor for sickness absence [33] , while Johns [34] has demonstrated, in a small study sample, that only work-to-home conflict predicted presenteeism.
depending on the type of an applied questionnaire [3] [4] [5] . Overall, presenteeism can be considered as a rather widespread behavior among employees. Presenteeism has been demonstrated to harm the health of an employee, which is -according to the allostatic load hypothesis [6] -probably caused by accumulated tiredness resulting from inadequate recuperation from illness [7] . Prospective studies have found that sickness presenteeism was an independent risk factor for future poor general health and physical complaints [8, 9] but also for mental health problems, exhaustion, and burnout [10] [11] [12] [13] [14] . Some authors have additionally observed a prospective relationship between presenteeism and sick leave, indicating that attending work while being ill may be a risk factor for future absenteeism [15, 16] . Besides negative consequences for an individual worker, also the economic impact of presenteeism has been a subject of investigation. Generally, presenteeism involves a worker not being able to work at full capacity and is consequently associated with productivity loss for an employer. A number of researchers have made a calculation of costs related to presenteeism and some have suggested that these costs even exceed those associated with sickness absence [17, 18] . Since presenteeism includes negative consequences for both -an individual employee and an employer, it is important to define clues for the direction of preventive measures. Besides the health status of an employee, which apparently has been demonstrated to be an important determinant of this behavior [3, 19] , several authors have focused on identifying work-related psychosocial factors associated with high rates of presenteeism. Earlier research has mainly focused on job content related risk factors, such as job demands [20] , time pressure [5, 21] and low replaceability [1, 3, 5, 22] , which were all demonstrated to be positively correlated with presenteeism. Also job insecurity [23] and mismatch between desired and actual working hours [22] were the risk factors for presenteeism. However, the relationship between presenteeism and job control is less clear. Generally, high control 
Dependent variable
The measure of presenteeism was based on a single question assessing how frequent employees came to work despite illness during the last year. Response categories were: "never," "1 time," "2 to 5 times," "more than 5 times." Persons who reported that they came to work despite being ill 2-5 times or more during the past year were considered as demonstrating presenteeism, following earlier research in this field [3, 5, 21] .
Independent variables
Work-related psychosocial factors were assessed based on the JDCS- [35] and the ERI-model [36] , using 4-point Likert items. Job demands consisted of 5 items, which related to mental work load, organization restrictions on task completion and conflicting demands. An example item is: "My job requires that I work very fast." The Cronbach's α of this scale was 0.69. Job control was composed of the sum score of 9 items and consisted of 2 subscales: skill discretion or the level of skill and creativity required on the job and decision authority or the possibilities for workers to make decisions about their work. An example item is: "My job allows me to take my own decisions." The Cronbach's α of the job control scale was 0.80. The 3rd dimension of social support in the workplace also consisted of the sum score of 2 subscales, each containing 4 items: supervisor support and coworker support. An example item is: "My supervisor is concerned about me." The Cronbach's α of the social support scale was 0.84. Effort was assessed through 5 items, measuring demanding aspects of the work environment. An example item for this scale is: "I am often pressured to work overtime." The Cronbach's α of this scale was 0.75. Reward was measured by 11 items, containing financial reward, esteem, career opportunities and job security. An example item is: "My job promotion prospects are poor." The Cronbach's α of the rewards scale was 0.90.
This study aimed at contributing to the existing literature on psychosocial determinants of presenteeism, by investigating the cross-sectional relationship between several psychosocial factors and presenteeism in a group of Belgian workers, adjusting for several health-related and personality variables. In addition to more commonly investigated factors based on the widespread Job DemandControl-Support (JDCS) [35] and Effort-Reward Imbalance (ERI) [36] models, we also investigated the relationship with more emerging work contextual risk factors relating to bullying and work-family conflict.
MATERIAL AND METHODS

Study population
The relationship between psychosocial factors and presenteeism was examined within the Belstress III study [33] . This study was conducted in 7 companies or public administrations across Belgium in 2004. All workers aged 30-55 years received a personal letter inviting them to volunteer. A total of 2983 workers joined the study, resulting in a response rate of 30.4%. Analysis of the non-respondents revealed no important differences regarding age and gender [37] . The study population consisted of 1372 men (46%) and 1611 women (54%) who were employed within 3 (semi-)public administrations (53% of the sample), 3 companies from the service sector (healthcare or social work) (39% of the sample) and 1 manufacturing company (8% of the sample). The majority of the participants (72%) worked full-time. The Belstress III study was approved by the ethics committees of the University of Ghent and the Faculty of Medicine of the Free University of Brussels.
Data collection
Data were collected using a self-administered questionnaire, including standardized measures for individual and socio-demographic variables, health behaviors and characteristics of the psychosocial work environment.
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a secondary school, and high education as completing a high school or a university. The sector was divided in the (semi-)public sector, social work and healthcare sector, and the secondary sector comprising a manufacturing company. A question regarding seniority in the present firm was included in the survey (≤ 5 years / > 5 years). The respondents were questioned about several health indicators and behaviors, such as current smoking habits (yes/no), self-reported weight and height, and self-rated health. Body Mass Index (BMI) was calculated as weight divided by the squared height (kg/m²). Self-rated health was evaluated by the following question: "How do you generally assess your health?" with 5 response categories. The variable was dichotomized: very good or good versus average, bad or very bad. To evaluate the amount of stress outside work, a 9-item based scale regarding problems in private life was used [41] . A worker indicated on a 4-point Likert scale how often during the last month she or he had to deal with the following problems: financial problems, relational problems with partner, problems with children, relational problems with family and friends, health problems in a family, problems with child care, problems related to transport, sexual problems, other problems outside work. A sum score was calculated, with lower scores meaning fewer problems outside work. Neuroticism, as an indicator of negative affectivity, was measured using a scale derived from the NEO (Neuroticism, Extraversion, Openness to Experience) Five-Factor Personality Inventory, consisting of 12 items [42] . The respondents were asked to rate on a 5-point Likert-type scale, the extent to which each statement corresponded to their perception of themselves.
Statistical analyses
Chi 2 tests or t-tests were conducted to assess gender differences in socio-demographic, health behavior and psychosocial work characteristics.
Bullying was questioned using 9 items referring mainly to isolation, destabilization and threat to personal standing, based on the scale of Quine [38] . An example item is: "At my work, necessary information is withheld from me." The Cronbach's α of the bullying scale was 0.90.
Response categories on every question were: "yes, absolutely," "rather yes," "rather no," "absolutely not." To assess work-family conflict, 2 measures based on the questionnaire developed by Kelloway et al. were used [39] . Strain based work-to-home conflict (WHC), or the extent to which work interferes with the responsibilities at home (example item: "I have to change family plans due to demands at work") and home-to-work conflict (HWC), or the extent to which private life interferes with work (example item: "My day at work is regularly interrupted by family duties") were measured. Both constructs were defined by the sum score of 6 items, which were each scored with 5 response categories. The Cronbach's α was respectively 0.82 and 0.83 for the WHC and HWC scales.
Since psychosocial variables demonstrated a skewed distribution in order to improve interpretability of the results, dichotomous variables were created. For all the psychosocial factors, except for bullying, the median split procedure with medians included in the higher scores was applied, in line with earlier studies in this research domain [35] . Given that the median of the bullying scale corresponds to 12, which is a low score on a range between 0 (no bullying) and 36 (extreme bullying), we defined the upper quartile of the distribution as those being a victim of bullying, which is also more consistent with the prevalence of bullying reported in the literature [40] .
Confounding factors
Several individual and socio-demographic variables were questioned, including: age, gender, educational level and work sector. Low educational level was defined as graduating from a primary school or an incomplete secondary school, medium education was defined as graduating from workers not only reported significantly less presenteeism, but also less exposure to psychosocial risk factors.
The results of the univariate analysis showed a significant association between presenteeism and all the considered psychosocial factors, except for job control (Table 3) . After adjustment for several confounders, the relationship between HWC and presenteeism was no longer significant, and no important changes could be detected for the other psychosocial factors. From the subgroup analysis on the workers with good selfrated health and low neuroticism (Table 4) , highly similar results were derived. In the multiple model, in which adjustments for the other psychosocial risk factors were made, only high WHC remained significantly associated with presenteeism.
DISCUSSION
This study aimed at investigating the relationship between several classical and some more emerging types of psychosocial risk factors, such as bullying and work-family conflict, and presenteeism. We observed that both work content and contextual psychosocial factors were significantly related to presenteeism. Our study results demonstrated that high job demands and efforts were positively correlated with presenteeism,
The relationship between psychosocial factors and presenteeism was examined using the multiple logistic regression analysis. In the 1st model, crude odds ratios (OR) with 95% confidence intervals (CI) were calculated. In the next step, the odds ratios were adjusted for several confounders, which are known risk factors for presenteeism.
The following covariates were considered: age, gender, educational level, stress outside work, neuroticism, sector, seniority and several health-related confounders (smoking, BMI and self-rated health). In the 3rd multiple model, all psychosocial factors were entered simultaneously.
Finally, an additional analysis was conducted in a subgroup of workers with good self-rated health and low neuroticism, defined as the lower 75% of the distribution on the neuroticism scale. This procedure was followed as preliminary analyses revealed that self-rated health and neuroticism accounted for a large part of the confounding. This allowed getting a more precise idea about the strength of associations. No significant interaction effects were observed between psychosocial factors and gender in the relation with presenteeism. Therefore, the analyses were not stratified for gender. The models were screened for multicollinearity according to the calculation of Variance Inflation Factors, which revealed no problems. All the models were evaluated at a 5% significance level (p < 0.05). Data processing was performed using SPSS 21.0 software.
RESULTS
Description of socio-demographic variables, presenteeism, health-related variables and psychosocial variables is presented in Table 1 . About 50% of the workers reported coming to work despite illness 2-5 times or more during the past year. The women reported significantly more presenteeism, high job demands, low control, high WHC and HWC, while the men reported more bullying. hand, low control jobs are generally regarded as "less healthy" jobs and, therefore, presenteeism may be a proxy for the health status of a worker. Nevertheless, we were not able to find a significant association between control and presenteeism, neither in the complete group, nor in the subgroup of healthy workers [43] . Low rewards were significantly related to presenteeism in the workers. Rewards in the ERI model relate to financial reward, esteem, career opportunities and job security.
Especially job insecurity has been demonstrated to be significantly related to presenteeism in former research [23] . Alongside, also financial situation is likely to affect an employee's decision whether to stay at home or to go to which suggests that employees will work while sick as a short-time strategy to avoid a decrement of productivity, which is actually in line with earlier research [5, 20, 21] . We were not able to demonstrate a significant relationship between job control and presenteeism in our study sample. Also in former studies, results with respect to this psychosocial factor are inconsistent and, as mentioned by Aronsson and Gustafsson [5] , it is rather difficult to predict the specific relationship between control and presenteeism. On the one hand, high control is considered to be a risk for presenteeism, since workers in high control jobs may be able to adjust their work situation to their current physical and mental capabilities [23] . On the other Abbreviations as in Table 3 . * p < 0.05; ** p < 0.01; *** p < 0.001. a Model is adjusted for gender, age, educational level, seniority, sector, smoking, body mass index, stress outside work, neuroticism. b Multiple model, including all psychosocial characteristics. Table 4 . Association between psychosocial characteristics and presenteeism, using the logistic regression analysis on the selection of workers with good or very good self-rated health and low neuroticism (N = 1 666) -cont.
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the family circumstances interfere with the work role represents a risk factor for sickness absence [33] . In this perspective, it is assumed that high HWC would not be or would be negatively correlated with presenteeism [34] , which was confirmed in both the total group and the subgroup, revealing no significant relationship between high HWC and presenteeism. The relationship between the other direction of the work family conflict, namely high WHC and presenteeism was also expected and established in an earlier study [34] . Someone experiencing duties at work that interfere with the family responsibilities, will rather choose for presenteeism when sick. The multiple model, in which all psychosocial factors were entered simultaneously, revealed that high efforts and low rewards were independently related to presenteeism, suggesting that the ERI-model of Siegrist et al. [36] may be particularly valuable in identifying psychosocial risk factors for presenteeism. Furthermore, also high WHC remained significant in the final multiple model, underlining the importance of this specific factor. The subgroup analysis roughly yielded similar results with respect to high WHC. Rewards were not significantly related to presenteeism anymore in this subgroup, which is possibly due to the fact that the workers with good self-rated health had significantly more high rewards in comparison with those with average or bad self-rated health. Although gender differences were demonstrated in both psychosocial factors and presenteeism, no significant interaction effects between psychosocial factors and gender in relation to presenteeism could be revealed. Therefore, the analyses were not conducted separately for the men and women. Moreover, additional analyses, stratified for gender (results not shown), yielded highly similar results. Although this study extends the existing literature on presenteeism, several limitations have to be mentioned.
The main limitation consists in the cross-sectional design using self-reported measures, which restricts the conclusion and does not allow to provide causal explanations.
work when sick [3, 5] . Therefore, low rewards may stimulate a worker to choose for presenteeism in case of illness. Low social support was significantly associated with presenteeism, which generally confirms earlier research demonstrating social support as an important feature of the psychosocial work environment, which influences the attendance behavior of a worker [25, 44] . However, former results are inconclusive whether lack of social support or high social support is associated with presenteeism [11, 25, 44] . Low support was proposed as a risk factor for presenteeism in the way that workers fear taking sickness absence [25] . Furthermore, high support in the workplace was suggested to "promote" early return to work and thus, presenteeism, which is in contrast with our results [25] . Finally, a recent study has demonstrated that a supervisor's support is acting as a buffering mechanism in the relationship between presenteeism and exhaustion [11] .
To our knowledge, the specific relationship between bullying and presenteeism has not been extensively investigated before [32] . In our study sample, bullying was significantly and positively related to presenteeism. A possible explanation for this finding may be the use of the bullying instrument, which is specifically assessing the dimensions of isolation, destabilization and threat to personal standing, and does not refer to any dimension of harassment [38] . It is, therefore, possible, that someone who feels a victim of this kind of bullying behavior, feels fear to choose for sickness absence and will likely prefer presenteeism to avoid further isolation and destabilization. Another possible explanation for this result can be found in the health status of a worker: victims of bullying may be in a worse health status, which, therefore, leads to higher presenteeism [34] . While the impact of family responsibilities on work and sickness absence has been a subject of investigation in earlier research [33, 45, 46] , the relationship with presenteeism has been seldom examined [34] . Generally, it has been demonstrated that HWC or the situation in which IJOMEH 2016;29 (2) management strategies in the companies nor about the attitudes of the workers towards their health and sickness absence. These are issues which may confound the results and are not fully captured by the confounding variables, that we had information on. Finally, the use of dichotomous exposure variables, which may cause a loss of information due to categorization, can be a subject of debate. However, this decision was made due to some psychosocial variables being highly skewed and in order to make the odds ratios easier to interpret. Moreover, the additional analysis performed with continuous psychosocial variables, resulted in similar conclusions.
The major strength of our study is that, besides adjustment for self-rated health and several lifestyle variables, we also adjusted the models for neuroticism, which is a personality trait referring to a tendency to experience a negative affect [42] . This personality trait is expected to be involved in the reaction on job stressors [48] . Furthermore, in a preliminary analysis, neuroticism was significantly correlated with presenteeism, which additionally emphasizes the importance of treating this personality factor as a major confounder. Also the additional subgroup analysis involving the workers with good self-rated health and low neuroticism underlines the strength of our results, since no important changes could be revealed between the results of the subgroup analysis and the analysis on the whole group.
CONCLUSIONS
In conclusion, our study demonstrates that both job content related factors as well as work contextual psychosocial factors were significantly related to presenteeism. This independent relationship between psychosocial factors and presenteeism was not only demonstrated on the total group of workers, but also on a selection of workers with good self-rated health and low neuroticism, which, therefore, underlines the importance of these factors in the attendance behavior. Hence, our results highlight Nevertheless, several precautionary measures were taken to reduce common method bias in our results: confidentiality was guaranteed to lower social desirable answers, the relations were adjusted for a measure of negative affectivity and additional subgroup analyses were conducted on a limited sample with low neuroticism and good selfrated health. Moreover, in contrast with sickness absence measures, it is quite challenging to obtain objectively registered presenteeism figures, and almost all studies investigating presenteeism are based on self-reports [2] . The use of a single item questionnaire for the assessment of presenteeism, which could be affected by recall bias, is another limitation that should be mentioned. However, this single question has been applied by several former investigators, suggesting similar presenteeism frequencies [4, 8, 15, 21, 23] . Furthermore, sensitivity analyses, with alternative cut-off points for defining presenteeism (> 1 time going at work despite illness; > 5 times going at work despite illness) lead to roughly similar results, consequently underlining our conclusions. The 2nd limitation is the relatively low response rate, which possibly leads to a selection bias in the population. Unfortunately, we were not able to examine whether the nonrespondents differed from the respondents regarding psychosocial factors or presenteeism. Although no important differences in the age and gender were discovered, caution should be made in generalization of the results. Additionally, it should be noted that the Belstress III study does not consist of a representative sample of the Belgian working population. Nevertheless, this is less important in analytical studies like this one, where possible relationships are examined [47] . Although adjustments were made for several confounding factors, including neuroticism as a personality trait, it is quite imaginable that some important confounders were not measured, and supplementary adjustments may have resulted in different findings. For instance, no information was available on the application of specific sickness a multidimensional nature of this phenomenon by demonstrating the importance of the work environment in the attendance behavior of an individual worker. Some recommendations can be made for further research. In order to reveal the relationship between psychosocial factors and the attendance behavior of an employee, both presenteeism and sickness absence figures should be considered together in a longitudinal study. This should enable getting more insight into the effect of specific psychosocial factors on the decision making of ill workers whether to stay at home or to go to work. In addition, it is also recommended to study the association of physical demands and ergonomic preventive measures on the attendance behavior.
The main implication for practice is that presenteeism, which is a behavior of a worker with possible negative consequences for both -an individual worker and an employer, is not purely driven by the health status of a worker, but several psychosocial factors also play an important role. This specific knowledge may be of great importance to direct policies and management strategies aiming at reduction of costs related to sickness absence and presenteeism.
